Background {#s1}
==========

Immortality has always been an issue of curiosity among scientific community. Hydra's indefinite self renewal capacity of stem cells has attracted natural scientists to seek insights about longevity studies in humans. Three stem cell lineages ectodermal and endodermal epitheliomuscular stem cells and interstitial stem cells contribute to indefinite self renewal capacity of epithelial cells. Moreover, forkhead boxO (foxO) which plays a key role in increased life span in lower creatures like flies and worms has shown to have a strong association of FoxO3a gene in human longevity and maintainence of adult haematopoitic stem cells and neural stem cells.^[@R1]^ Recent studies in beetles have shown the effect of fox homologous genes in increased life span.^[@R2]^ The above group has studied the expression of transcription factor foxO in the stem cell lineages and illustrated the effect of gain of function and loss of function to confirm the effect of foxO in controlling stem cell function and longevity. Gain of function of FoxO revealed the proliferation of stem cells and conferred stemness whereas silencing of the same resulted in terminal differentiation.

Methodology {#s2}
===========

Hydra Vulgeris strain AEP was cultured and transgenic strain was generated through foxO-eGFP and foxO-hairpin transgene to achieve overexpression and knockdown of foxO respectively using actin promoter. FoxO overexpression was analysed in interstitial and nematoblast precursor cells whereas foxo knockdown was analysed in six transgenic lines. Proliferation was detected using 5-bromo-2'-deoxyuridine (BrdU) after 6h of exposure. FoxO gain and loss of function was analysed through in-situ hybridization and quantitative real time PCR (qRT-PCR). Phylogenetic analysis were carried out using 31 amino acids of fox domain.

Implications {#s3}
============

This study has established the role of forkhead box proteins in longevity by exploring the immortal characteristics of hydra which shows no sign of aging and reproductive loss. This study has revealed the role of foxO in early evolution of stem cell and in maintaining stem cell renewal capacity. FoxO has role to play in studying aging process and reduction of immunity functions with future implications for regenerative medicine.
